Proteolysis of interleukin-6 receptor (IL-6R) by Porphyromonas gingivalis cysteine proteinases (gingipains) inhibits interleukin-6-mediated cell activation.
Current consensus is that periodontitis is an infectious disease in which a deregulated chronic inflammatory reaction not only may lead to periodontal tissue damage but also eventually may cause tooth loss. In controlling the inflammatory state the interplay between a network of cytokines and their receptors plays an important role. Here we show that the interleukin-6 receptor (IL-6R) is rapidly and efficiently inactivated by gingipains, the arginine- (HRgpA and RgpB) and lysine- (Kgp) specific cysteine proteinases from Porphyromonas gingivalis. Preincubation of HepG2 cells with active gingipains results in the loss of gp80 (CD126) from the cell surface. This also correlates with a decreased responsiveness to stimulation by interleukin-6 (IL-6), as determined by measurement of the status of IL-6R-mediated STAT 3 (Signal Transducer and Activator of Transcription 3) activation by this cytokine. Significantly, incubation of cells with gingipains was not accompanied by release of the soluble receptor, indicating its degradation, and this was confirmed by susceptibility of the recombinant, soluble receptor to proteolytic digestion by these enzymes. With the exception of the degradation of soluble IL-6R (sIL-6R) by Kgp, all of these reactions were also observed in the presence of serum suggesting that receptor inactivation may occur in vivo. Interestingly, Kgp, although less effective in cleaving sIL-6R, was able to decrease cell responsiveness to IL-6, possibly through degradation/inactivation of the signal transducing component (gp130) associated with IL-6R. These data, together with previous observation that IL-6 itself is inactivated by gingipains, suggest that at periodontitis sites infected by P. gingivalis the inflammatory reactions dependent on IL-6 could be severely hindered contributing to both tissue damage and periodontopathogen survival.